f BEGIN CDMA ^ 
\. ANALYSIS J 



INPUT GEOGRAPHIC 
AND NETWORK 
CONFIGURATION DATA 



INPUT DEMAND DATA 



^104 
/106 
108 



PERFORM REVERSE 
LINK ITERATIVE 
ANALYSIS (FIG. 2) 



PERFORM 
FORWARD LINK 
ITERATIVE ANALYSIS 



CALCULATE FREQUENCY 
REUSE AND LOAD FOR 
SECTOR AND TEST FOR 
CONVERGENCE 



-114 





GENERATE OUTPUT DATA 
BASED ON ITERATIVE 
ANALYSIS 



END CDMA ANALYSIS^ 



INCREMENT N 



FIG. 1 
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. r 


CALCULATE TOTAL REC'D 
POWER AT EACH SECTOR 
FOR EACH SUBSCRIBER UNIT 
(EQ. 1) 




• r 


CALCULATE RECEIVER 
SENSITIVITY FOR EACH 
SECTOR FOR EACH 
SUBSCRIBER UNIT 
(EOS. 2 - 5) 
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PERFORM CALL ADMISSION 
PROCEDURE FOR EACH 
SUBSCRIBER UNIT 
(FIG. 3) 
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CALCULATE TOTAL POWER 
RECEIVED AT EACH 
SECTOR 




(START CALL ^ 
ADMISSION ) 
PROCEDURE y 



FIG. 3 





^ r 


CALCULATE TRANSMIT POWER 
FOR FUNDAMENTAL CHANNEL 
(FIGS. 4 AND 5) 



CALCULATE TRANSMIT POWER 
FOR REVERSE PILOT CHANNEL 
(EQ. 6) 



COMPUTE REQ'D POWER FOR 

FUNDAMENTAL CHANNEL 
AND REVERSE PILOT CHANNEL 




CALCULATE TRANSMIT POWER 
FOR NUMBER OF SUPPLEMENTAL 
CHANNELS REQ'D BY APPLICATION " 
(FIGS. 6-8) 



IF SUPP. PWR = 0 



IFSUPP. PWR>0 



APPLY FALL BACK PROCEDURE TO 
REDUCE DATA RATE IF NEEDED 
(FIG. 10) 



SUBSCRIBER DOES NOT 
RECEIVE REVERSE LINK 
SERVICE FROM SECTOR 
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318 




r TRANSMIT POWER 
CALCULATION 







COMPUTE EIRP FOR 
FUNDAMENTAL CHANNEL 
WITHOUT SOFT HAND-OFF 
GAIN (EQS. 7 AND 8) 




( 


COMPUTE POINTING 
DIRECTION OF MAIN LOBE OF 
SUBSCRIBER UNIT 




( 


COMPUTE ANTENNA GAIN 



406 




FIG. 4 




FIG. 5 



(BEGIN CALCULATION OF \ 
3UPP. TRANSMIT POWER J 



CALCULATE TRANSMIT 
POWER FOR ONE 
SUPPLEMENTAL CHANNEL 
(FIG. 7) 
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CALCULATE NUMBER (N^^^ 
OF SUPP. CHANNELS REQ'D BY 
APPLICATION 
(FIG. 9) 



UPDATE DATA RATE 



CALCULATE TOTAL POWER 
FOR NUMBER OF SUPP. 
CHANNELS REQ'D BY 
APPLICATION 



FIG. 6 



BEGIN CALCULATION OF 
TRANSMIT SUPP. TRANSMIT 
POWER 



COMPUTE BRP.FOR 
SUPPLEMENTAL CHANNEL 
WITHOUT SOFT HAND-OFF 
GAIN (EQ. 11) 



COMPUTE POINTING 
DIRECTION OF MAIN LOBE OF 
SUBSCRIBER UNIT 



COMPUTE ANTENNA GAIN 




COMPUTE TRANSMIT POWER 
FOR SUPPLEMENTAL 
CHANNEL BASED ON EIRP 
(RG.8) 



FIG. 7 




FIG. 8 




FIG. 9 




TO BLOCK 316 



FIG. 10 

FALLBACK PROCEDURE 



lEGIN FORWARD" 
LINK ANALYSIS 



CALCULATE THE FULL RATE POWER 
FOR EACH TYPE OF FORWARD 
TRAFFIC CHANNEL ASSOCIATED WITH 
THE SUBSCRIBER FOR EACH SECTOR k 
IN THE SUBSCRIBER'S ACTIVE SET 



APPLY BOUNDING TO CALCULATED 
FULL RATE POWERS AND DISCARD 
SUBSCRIBER IF FWD LINK CANNOT BE 
ESTABLISHED 



DETERMINE THE AVERAGE POWER 
FOR EACH FORWARD TRAFFIC 
CHANNEL TYPE USED BY THE 
SUBSCRIBER 



DETERMINE THE NUMBER OF 
SUPPLEMENTAL CHANNELS (SCCH OR 
SCH) REQUIRED BY APPLICATION TYPE 
BASED ON DATA RATE, CALL MODEL 
PARAMETERS AND FER REQUIRENTS 
AND CALCULATE TOTAL AVERAGE 
POWER USED BY THE SUBSCRIBER 



IDENTIFY ONE OF THE SECTORS k IN 
THE ACTIVE SET AS THE SERVING 
SECTOR FOR THE SUBSCRIBER 



RANDOMIZE SET OF SUBSCRIBERS 
FOR CALL ADMISSION 



RUN CALL ADMISSION PROCEDURES 
USING RANDOMIZED SUBSCRIBER SET 
(APPLY FORWARD LINK CALL 
BLOCKING) 



END FORWARD 
LINK ANALYSIS 



FORWARD LINK 
ANALYSIS 
OVERVIEW 

FIG. 11 



/BEGIN FULL RATE CHANNEL^ 
( POWER CALCULATIONS FOR 
VOICE AND DATA USERS 



Vvo 



FOR FUNDAMENTAL, SUPPLEMENTAL AND 
SUPPLEMENTAL CODE CHANNELS START 

THE PROCESS CONSIDERING THE 
CORRESPONDING CHANNEL ACTIVE SET 




FOR EACH SECTOR k IN ACTIVE SET: 

COMPUTE FULL RATE CHANNEL 
POWER FOR EACH CHANNEL TYPE 



END FULL RATE 
CHANNEL POWER 
CALCULATION 
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FULL RATE FORWARD 
TRAFFIC CHANNEL 
CALCULATIONS 
FIG. 12 




FiG. 13 



BEGIN AVERAGE POWER 
DETERMINATION 



RETRIEVE ACTIVITY 
FACTORS CORRESPONDING 
TO SUBSCRIBER TYPE 



SCALE FULL RATE CHANNEL 
POWERS BY ACTIVITY 
FACTORS TO DETERMINE ^ 
AVERAGE PWR PER 
CHANNEL TYPE 



c 



DETERMINE AVERAGE 
POWER PER FORWARD 
CHANNEL TYPE 
FIG. 14 



f BEGIN CHANNEL NUMBER\ 1500 
DETERMINATION/TOTAL AVG.)^ 
V POWER / 



ACCESS LOOKUP TABLE 
BASED ON APPLICATION 
TYPE 



RETRIEVE NUMBER OF 
CHANNELS REQUIRED TO 
SUPPORT APPLICATION 
FOR GIVEN RADIO 
CONFIGURATION 

i 

CALCULATE TOTAL 
AVERAGE POWER 
REQUIRED FROM THE 
SECTOR BY THE USER 
MULTIPLYING CHANNEL 
TYPE AVERAGE POWER BY 
CORRESPONDING ACTIVITY 
FACTOR 





DETERMINE TOTAL 
AVERAGE POWER PER 
SUBSCRIBER 
FIG. 15 



BEGIN SERVING SECTOR 
IDENTIFICATION 



COMPARE REVERSE LINK 
FCH POWER FOR ALL 
SECTORS k IN SUBSCRIBER 
ACTIVE SET 



SELECT SECTOR k HAVING 
LOWEST REVERSE LINK 
FCH POWER AS SERVING 
SECTOR 



1606 



IDENTIFY SERVING 
SECTOR FOR TWO- 
WAY 

COMMUNICATIONS PER 
SUBSCRIBER 

FIG. 16 



FROM FIG. 17 
A 



IF THE SIZE OF THE ACTIVE SET IS > 1, CHECK WHETHER OR 

NOT THE FORWARD HANDOFF BLOCK THRESHOLD IS 
REACHED FOR ANY OF THE SECTORS IN THE ACTIVE SET. IF 
THE ACTIVE SET IS EQUAL TO ONE, GO TO B 
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IF THE LIMIT IS REACHED, REDUCE THE DATA RATE UNTIL 
THE POWER IS BELOW THE THRESHOLD OR FIND OUT THAT 
THE SECTOR k HAS NO RESOURCES IN THE FORMER CASE, 
THE FWD TRAFFIC POWER IS COMPUTED FOR THE 
REDUCED RATE (FWD LINK FALL BACK) 



IN CASE THERE ARE NOT ENOUGH RESOURCES FOR VOICE 
USERS, APPLY THE RESOURCES FROM POWER BUCKET 
RESERVED FOR DATA USERS (PROHIBIT THE OPPOSITE 
RESOURCE STEALING) 



IN THE LATTER CASE (ABOVE), REMOVE THE POWER LIMITED 
SECTOR FROM THE ACTIVE SET AND REPEAT THE ANALYSIS 
FOR THE BIN (USER) WITH THE NEW ACTIVE SET 



FROM FIG. 18A 
B 



CALL BLOCKING 
WITH HAND-OFF 
FIG. 18A 



IF THE ACTIVE SET SIZE = 1 , CHECK WHETHER OR NOT THE 
FORWARD CALL BLOCK THRESHOLD IS REACHED FOR THE 
ACTIVE SECTOR 



IN THE LATTER CASE (ABOVE), SET SUBSCRIBER 
TRANSMITTER AND FWD LINK POWER TO 0 AND MAKE THE 
ACTIVE SET EMPTY 
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IN THE FORMER CASE (ABOVE), THE FORWARD TRAFFIC 
POWER IS COMPUTED FOR THE REDUCED (FALL BACK) RATE 



IF THE LIMIT IS REACH, REDUCE THE DATA RATE UNTIL THE 
POWER IS BELOW THE THRESHOLD OR DETERMINE 
WHETHER THE THE SECTOR k IS POWER LIMITED 



CALL BLOCKING, NO 
HAND-OFF 
FIG. 18B 



BEGIN PWR-BASED FWD 
( BLOCKING FOR EACH SECTOR k 
\^ IN RANDOMIZED SET 



COMPUTE TOTAL FORWARD 
TRAFFIC POWER FOR 
VOICE APPLICATIONS 
SUPPORTED AT SECTOR k 



COMPUTE TOTAL FORWARD 
TRAFFIC POWER FOR DATA 

APPLICATIONS 
SUPPORTED AT SECTOR k 
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TOTAL VOICE AND 
DATA PWR PER 
SECTOR 
FIG. 19 



FROM FIG. 21 

D 



CHECK THAT POWER NEEDED 
FOR CURRENT SUBSCRIBER IS 
LESS THAN TOTAL REMAINING 
POWER IN SECTOR k 




VOICE USER BLOCKED 
CONTINUE WITH NEXT 
SUBSCRIBER 



BORROW POWER FOR VOICE 
USER FROM DATA BUCKET, 
ADJUST RUNNING POWERS FOR 
VOICE AND DATA 
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UPDATE WALSH COUNTS 










UPDATE TOTAL # OF SUPP. CHs 
USED 
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VOICE SUBSRIBER 
CALL ADMISSION VOICE 
BUCKET CHECK 
FIG. 22 



FROM FIG. 21 
OR FIG. 22 



REMOVE SUBSCRIBER 
ASSOCIATION FROM POWER 
LIMITED SECTOR 







RECOMPUTE THE PROCESS SET 
OF SECTORS FOR NEW 
SUBSCRIBER ACTIVE SET(S) 






RE-COMPUTE FUNDAMENTAL 
AND SUPPLEMENTAL FORWARD 
CHANNEL POWERS 






REPEAT CURRENT SECTOR 
CALCULATIONS WITH NEW 
ACTIVE SET 



{ RETURN J 



REMOVE POWR 
LIMITED SECTOR 
FIG. 23 



FROM 2006, FIG. 20 
(OPERATIONS OF 2008, . 
FORWARD BLOCKING 
WITH NO HAN DOFF) 



COMPUTE COUNT OF WALSH 

CODES IN EACH SECTOR 
BASED ON SUBSCRIBER TYPE 




UPDATE RUNNING SUM OF 
ALLOCATED POWER IN EACH 
SECTOR BY VOICE & DATA 








2300^ 




2302—^ 




^ WHILE THE REMAINING VOICE POWER IN 
SECTOR k IS >= POWER NEEDED FOR 
ADMISSION OF CURRENT SUBSCRIBER 



WHILE THE REMAINING DATA POWER IN 
SECTOR k IS >= POWER NEEDED FOR 
ADMISSION OF CURRENT SUBSCRIBER 
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0 

(FIG. 25) 



ADMIT VOICE SUBSCRIBER, 
UPDATE RUNNING SUM OF 
ALLOCATED VOICE POWER IN 
EACH SECTOR 
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UPDATE WALSH 


CODE COUNT(S) 



ADMIT DATA SUBSCRIBER, 
UPDATE RUNNING SUM OF 
ALLOCATED VOICE POWER IN 
EACH SECTOR 
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UPDATE WALSH 


CODE COUNT(S) 



(FIG. 20) 



CALL BLOCKING, WITH 
NO HAND-OFF 

FIG. 24 



BEGIN CALL ADMISSION 



CHECK TECHNOLOGY COMPATIBILITY 



r 



CHECK RADIO CONFIGURATION COMPATIBILITY 



CHECK MAXIMUM NUMBER OF CHANNELS SUPPORTED 
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INITIALIZE THE VARIABLES 



FOR ALL BINS AND SECTORS, RANDOMLY POPULATE EACH 
SECTOR k UNTIL EVERY BIN IN THE ANALYSIS RADIUS HAS A 
POWER ASSIGNMENT 



REMOVE ACTIVE SECTORS k WHICH HAVE NO WALSH 
CODES FROM THE ACTIVE SET OF A BIN AND IF THE ACTIVE 
SET CHANGES, RECOMPUTE THE FCH AND SCH FORWARD 
POWERS BASED ON THE NEW ACTIVE SET 



REMOVE ACTIVE SECTORS WHICH HAVE NO WALSH CODES 
FROM THE SUPPLEMENTAL ACTIVE SET OF A BIN AND IF THE 
SUPPLEMENTAL ACTIVE SET CHANGES, RECOMPUTE THE 
FCH AND SCH FORWARD POWERS BASED ON THE NEW 
ACTIVE AND SUPPLEMENTAL SET 



IF THE ACTIVE SET OF A BIN IS EMPTY, SET EVERY 
TRANSMITTER TO ZERO AND GO TO THE NEXT BIN 



IF THE SUPPLEMENTAL ACTIVE SET OF A BIN IS EMPTY. SET 
EVERY TRANSMITTER TO ZERO AND GO TO THE NEXT BIN 



IF THE ACTIVE SET IS NON-EMPTY, INITIALIZE THE NUMBER 

OF SUPPLEMENTAL CHANNELS AND COMPUTE THE 
FORWARD TRAFFIC POWER FOR EACH OF THE SECTORS IN 
THE ACTIVE SET OF THE BIN 



IF THE SUPPLEMENTAL ACTIVE SET IS NON-EMPTY INITIALIZE 
THE NUMBER OF SUPPLEMENTAL CHANNELS AND COMPUTE 
THE FORWARD TRAFFIC POWER FOR EACH OF THE 
SECTORS IN THE ACTIVE SET OF THE BIN 



FORWARD CALL 
ADMISSIONS/ 
BLOCKING 
OVERVIEW 
FIG. 17 



/%EGm FORWARID 
( BLOCKING FOR ALL 
V SUBSCRIBERS 



2002 

/ FROM ALL DISCRETE USERS \ 
GENERATED, CREATE A SUBSET 
PER SECTOR OF THOSE USERS 
WITH ACHIEVABLE FORWARD AND 
REVERSE POWER REQUIREMENTS 



2004- 



/CLASSIFY ALL DISCRETE USERS\ 
WITH FORWARD AND REVERSE ^ 
POWER REQUIREMENT NOT 
ACHIEVABLE FOR ANY SECTOR AS 
USERS WITH NO SERVICE 




PERFORM FORWARD 
BLOCKING WITH NO 
HANDOFF 




2014- 



/ FOR CURRENT \ 
SUBSCRIBER TYPE IN THE 
SUBSET OF SUBSCRIBERS 
IN EACH SECTOR 



COMPUTE # OF SCHs NEEDED 

IN EACH SECTOR FOR 
CURRENT SUBSCRIBER TYPE 



2010- 



COMPUTE COUNT OF 

WALSH CODES IN 
EACH SECTOR BASED 
ON CURRENT 
SUBSCRIBER TYPE 
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UPDATE RUNNING SUM OF 
ALLOCATED POWER IN EACH 
SECTOR BY VOICE & DATA 




f^HILE THE REMAINING VOICE POWER II^N 
SECTOR k IS >= POWER NEEDED FOR 
ADMISSION OF CURRENT SUBSCRIBER 




/ WHILE THE REMAINING DATA POWER IN 
SECTOR k IS >= POWER NEEDED FOR 
ADMISSION OF CURRENT SUBSCRIBER 




FORWARD BLOCKING 
DETAILS (WITH 
HAND-OFF) 
FIG. 20 



FROM FIG. 20 



VOICE USER IS ADMITTED 



DATA USER IS ADMITTED 



ADD CURRENT 
SUBCRIBER'S AVERAGE POWER 
TO RUNNING SUM OF VOICE 
POWER FOR SECTOR(S) 



X 



ADD CURRENT 
SUBCRIBER'S AVERAGE POWER 
TO RUNNING SUM OF DATA 
POWER FOR SECTOR(S) 



UPDATE WALSH COUNT FOR 
SECTOR(S) TO REFLECT ADDED 
SUBSCRIBER 



UPDATE WALSH COUNT FOR 
SEGTOR(S) TO REFLECT ADDED 
SUBSCRIBER 



UPDATE FUNDAMENTAL AND 
SUPPLEMENTAL CHANNEL 
COUNT(S) 



UPDATE FUNDAMENTAL AND 
SUPPLEMENTAL CHANNEL 
COUNT(S) 



COMPUTE CHANNEL ELEMENTS | 
I REQUIRED PER SECTOR 




COMPUTE CHANNEL ELEMENTS 
REQUIRED PER SECTOR 



FROM FIG. 20 



CONSIDERING ALL 
ADMITTED SUBSCRIBERS IN 
SECTOR, RECOMPUTE 
FORWARD POWER FOR 
CORRESPONDING SECTOR 



(FIG. 20) 



USER BLOCKED 
CONTINUE WITH NEXT 
SUBSCRIBER 



RE-RUN FORWARD 

BLOCKING 
WITH NEW DATA ^ 

RATE 
(RETURN TO FIG. 
20, STEP 2018) 



RE-COMPUTE # OF 
SUPPLEMENTAL (OR 
SUPP. CODE) CHANNELS 




CHECK 
VOICE BUCKET 



REMOVE PWR 
LIMITED SECTOR 



FORWARD 
BLOCKING 
WITH HAND-OFF 
(CONTINUED) 
FIG. 21 




CHECK VOICE BUCKET 
(BLOCKING WITH NO 
HAND-OFF CONTINUED) 



FIG. 25 



